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XLIV. New Experiments upon the Leyden Phial, refpest-
ing the Termination of Condullors. By Benjamin
Wilfony Efg. F. R. S.

Readllulg 9% ¥ N the Lx1vth volume of the Philofophical
7% Tranfadtions there is a paper of Mr. HEN-
LY’s upon the fubjeét of conductors, wherein are con-
‘tained feveral experiments, intended to thew that pointed
terminations are preferable to fpherical ones for fecuring
buildings, &c. from accidents by lightning.

Upon thofe experiments I made fome obfervations,
and particularly upon the fifth, where a point and ball
were placed at the fame diftance from a {phere of cop-
per, {0 as to make part of the circuit in the Leyden ex-
periment/”. In the defcription of that experiment I
objected to the two chains employed therein, becauie
the metallic communication was, by that method, confi-
derably interrupted, on account of a want of contact be-
tween the feveral links compofing the chains. I did not
“then repeat the experiment becaufe the particular cir-
cumftances attending the Leyden phial appeared, in my

(a) Farther Obfervations upon Lightning, by ®. wiLsow, publifhed in
Phil, Tranf, for the year 1774.
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1000 Myr. WILSON's Experiments

judgement, very unlike what happens in nature; and
therefore 1 contented myfelf with pointing out the fe-
veral circumftances in which they differed; and in ob-
ferving that, according to Mr. HENLY’s account, the point
did not prote¢t the rounded end from being ftruck,
which it ought to have done, if Dr. FRANKLIN’s philo~
fophy was well-founded.

Since that time an occafion has offered which made it
neceflary to try this particular experiment. The occafion
alluded to arofe from a late inveftigation of Mr. NAIRNE’s
experiments by Dr. MUSGRAVE, who was defirous of
having that experiment repeated; becaufe (as it ftood in
Mr. HENLY’s account) it feemed to contradict a confidera-
ble part of the doctor’s reafoning.

Not being furnithed with an apparatus to make the
experiment, I requefted the favour of Mr. cavaLLo to
aflift me with his; and though it was not fo compleat for
the purpofe as could be wifhed, yet it anfwered fuffi-
ciently well to thew, that an attention to the circum-
ftance of a perfect communication in this experiment
was very material to difcover the truth; and that the
want of it had, probably, occafioned the ball being firuck
in preference to the point, as related by Mr. HENLY: for
upon employing a wire inftead of the chains, the point was -

ftruck at more than zbree ti772¢s the diftance of the ball.
Seeing
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Seeing fo great a difference between the two experi-
ments, I ordered fuch an apparatus to be made as I
thought would be the leaft exceptionable for the pur-
pofes of determining the fa¢t upon which thefe different
appearances {eemed to depend; namely,a perfect and an
imperfect circuit of communication with the Leyden
phial.
~ In the contriving of this inftrument it appeared ma-
terial, in order to have it anfwer the {fame end as Mr.
LANE’s eleCtrometer, that the feveral experiments to be
tried with it might be compared with each other in a
more accurate manner.

The circuit of communication was divided into two
parts. A bent rod of brafs, with a ball of the fame me-
tal, three quarters of an inch in diameter, {crewed on to
the upper extremity of it, and a copper ball, five inches
in diameter, fcrewed on to the lower end, formed one of
the parts. This part was fupported by a ftand of wood
that had a cap of brafs at the top, into which the brafs
rod was occafionally fcrewed.

The other part of the circuit confifted of a brafs rod
alfo, one end of which branched out in the form of a
fork with two prongs, that pointed towards the center of
the copper ball; and thofe prongs were {o conftructed,

Voi. LXVIIL 61 that



1002 Mr. WILSON’s Experiments
that either of them could be made longer or thorter, juft
~as the experiment required. On the end of one of the
prongs was fixed a ball of brafs, three quarters of an
inch in diameter, and on the other a fharp fteel point or
needle. ‘The fhoulder of this fork fcrewed into a {fmall
plate of iron that was fixed on the infide of a wooden
veflel, which contained the greateft part of a cylindri-
cal glafs jar twelve inches and three quarters high, and
about four inches in diameter. ‘This glafs was rather
thick than otherwife, and the coating of it (which
was tin-foil) meafured nearly 144 fquare inches on
each furface. Befides this coating, part of the infide
of the wooden veflel was coated alfo with tin-foil,
for the purpofe of making a fecure communication
between the iron plate and the outward coating of the
jar. Within the jar itfelf was fitted a cylinder of
wood, that was covered with tin-foil alfo, to make a com-
munication between the infide coating of the glafs and a
brafs rod that was fixed upright in the center of the
wooden cylinder. This upright rod having a ball of
brafs at the end, three quarters of an inch in diame-
ter, was bent towards the firft part of the circuit: fo
that the two balls A and B in plate xvir. fig. 2. being

uapon a level, looked towards each other, but were
placed
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placed from time to time at different diftances, as occa-
fion required, and thus anfwered the purpofe of an elec-
trometer.

Whilft this inftrument was making, Dr. LIND pro-
pofed to Mr. cavaLro and myfelf, that we fhould fee
fome experiments at his houfe which he had made in
confequence of thofe we had before tried at Mr. ca-
VALLO’s,

The apparatus he made ufe of was but {mall (fee
fig. 1.); for the phial contained very little more than 2
pint, and the coating on its outward furface meafured
no more than thirty<nine {quare inches.

The refults of the feveral experiments we made are
contained in the firft of the following tables, from which
it will appear, that in twenty-three experiments there
was not any ene inflance where the ball was ftruck ata
greater diftance than the point, nor even at the fame
diftance. It is remarkable; that in two or three experi-
ments where the point was farther off than the ball,
both the point and the ball were ftruck at the {ame time;
which thews, that the influence of the point, although
placed at a greater diftance, was equal to the influence
of the fpherical termination placed confiderably nearer.

When the forked inftrument and eleétrometer were
finithed, it was found, that a fuperior force was necef-

612 fary
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fary to charge the jar belonging to it (on account of
its thicknefs) than what we had employed in eur firft
trials. »

Upon an application to Dr. HIGGINS he favoured me
with the ufée of his machine; the cylinder of which,
when excited with the affiftance of his amalgama, acted
fo powerfully, that it charged the jar, accompanying
the new inftrument, very readily.

We began the experiments where the eleétrometer
was ftruck at the greateft diftance, and then adjufted the
diftances of the ball and point from the copper ball ac-
cordingly; fo that if the ‘point was ftruck (when they
were adjufted) the moving of the ball ;;d part of an inch
would occafion the ball to be ftruck in preference to the
point, and vice ver/d. Afterwards we leflened the ftrik-
ing diftance of the electrometer in every experiment till
we attained the leaft diftance.

Upon reverfing part of the apparatus, as in fig. 3: all
thofe experiments were repeated again§ the copper ball
being put neareft to the glafs in the place of the forked
part, and the forked part in the place of the copper ball.
This fet of experiments being compleated, we made
others, where the ball only was oppofed; and after them,

where the point only was oppofed to the copper ball.
Having
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Having gone through all thefe experiments as they
are fet down in the fecond table, we then repeated the
experiment with the chain, after Mr. HENLY’s manner,
Therefult of which, and with the apparatus reverfed,
will appear in the third table.

The chain we employed upon this occafion was of
iron and very rufty, no other being then at hand.

To avoid every objetion it was refolved upon, that all
the experiments we had made at Dr. HiIGGINS’s thould
be repeated, but with the two chains inftead of the
forked apparatus.

On the 23d of June, by the favour of Mr. parRTING~
ToN (Dr. HIGGINS having difpofed of his machine at
that time) we went through the whole of the experi-
ments thus circumftanced. The chains employed were
brafs, and a glafs ftand fupported the ball and point.
Mr. PARTINGTON’s cylinder meafured about thirteen
inches in diameter: this glafs, with the affiftance of Dr.
HIGGINS’s amalgama, acted powerfully. All thefe expe-
riments are contained in the fourth table.

Before this paper is concluded, it is neceffary to cau-
tion thofe who may be difpofed to repeat the experi~
ments mentioned in the feveral preceding tables, thata
firi¢t attention be had to every the leaft circumftance re-

4 lative
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lative to the making of the experiments; it being {o diffi-
cult to preferve theintended diftances between the refpec-
tive parts of an apparatusnot perfectly executed (as is fre-
quently the cafe with all new inftruments) that we could
not fucceed in adjufting the diftances of the eletrome~
ter, {o as to be exaclly in an arithmetical progreﬂioh.

June 23, 1778. B, WILSON,

TABLE
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Experiments made at Dr. LinD’, June 18, 1778, with

the Leyden phial.
d ru b 0
: ; i =z NESIEE =5 (B
Point and ball oppofite the Leyden phial. Eck %g 2 -E ]
(Ele@rometer 68 - - 6571 65 | 64
L{Ball ~ 187 Both firuck twice|] 59 | - | 18 }Both firuck at
(Point - 24} at the fame time, | - |112 | 24 |J thefame time.
- (Ele&trometer 64 - - 541541 ~ 54 | 54
I {Ba!l - 18} Both ftruck twice| §6 | - - 51
Point ~ 24)atthefametime.| - |95 | ~ |~ ~| 66
"BleGrometer 40 . - - - |- 40
I all ~ 18 - - - |- 18
Point ~ 23 - = - |- 24
5 I«éle&rometer 28 - - 28 | 28 | - 28 | 28
§)IV.{ Ball - 26 | - - 2
} Point _ :73;} ftruck alternately.| ~ 6s | - |- 3__ 4
FEle&rometer 24
V. { Ball - 44
Poilt = 6o
‘Ele@rometer 22 - - - |- 22 |
VI {Ball - 18 - = - |- 18
Point -~ 4 - - - |- 26
Ele&rometer 18 - - -] - 18
VIIL{Ball =~ 18 - -~ - |- 18
LPoint - 48 - - - |- 36
Ele&rometer 16 - - - | - 16
VIII.{Ba\l - 20 - - -] - 15 |
Point - 56 - - e 31 |

N. B. Eighty of thofe parts make one inch.

The number oppofite the word ele&rometer denotes the diftance between the-
balls which conftituted the ele&rometer; and the numbers oppofite to the words
ball and point fhew the ultimate diftance at which they were refpeively ftruck.

(b) The point and ball in this experiment were not dire@ed immediately
towards the outfide coating of the jar, but towards the broad furface of a com-
mon ¢a cannifter, the oppofite outfide of which was in conta& with the coating
of the jar.

JAMES LIND. TIBERMUS CAVALLO. B. WILSON.
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TABLE IIL

Experiments made at Dr. HIGGINS’, June 19, 1778,
with the Leyden phial and Forked apparatus.

The meafures exprefled in the following tables were taken from a fcale con-

Mi. WILSON’s Experiments

FI1G. II

taining 32 parts in one inch,

“Ball and point oppofite |3 =E = Apparatus reverfed. = 2|85

the Leyden phial. |2 8|25 P = 5|2 g
Ele&rometer 32 32 32 - - -
LJBall =~ 34 - 34 = = =
Point - 4§ 88 42 - - -
Ele&rometer 28| 28 | 28 28 - - =
\II.{ Ball - 30 - 36 - - -
Point - 38 78 42 - - =
Ele@rometer 235 26 2§ = = =
1II. { Ball - 28 36)|- | 33 - - =
Point - 37 67 32 - - -
Ele&rometer 20 20 20| This exp.b::ng rl:peated
IV. {Ba“ — 28 — 2 ?lt mtcrvia y Ot vercxp.
Point = 5| = |64 | a8l bamenis g he
Ele&rometer 16 16 16 - - -
V. { Ball - 22 o= 22 - - -
Point -~ 44 47 24 = = -
Ele&rometer 13| 13 | 13 1 - e =
V1. ¢ Ball - 21 - Ig - - -
Point - 38 36 22 - - -
Ele@rometer 10 10 10 - - -
VII, { Ball - 12 - 13 - = -
APoint -~ 18 2§ 20 = = o=
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TABLE IIIL

Experiments with the chain after Mr. HENLY’s manner.

Point and ball oppofite

the Leyden phial,

Apparatus reverfed.

Ele&rometer =~
Ball - -
Pont = -

Vor. LXV1II,

;;’ :g }repcated at dif-{ zg

241 26 ferent times, 30
JAMES LIND,
TIBERIUS CAVALLO.
B. WILSON.
6K TABLE
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TABLE IV, FIG. IIlL

The experiments of the fecond and third table repeated
at Mr. PARTINGTON’, June 23, 1778, a brafs chain
being ufed inftead of the Forked apparatus.

Ball and point oppofite|% SlE Apparatus reverfed, 2«7-2“ £ 5
the Levden phil;).' 2528 IR
Hle@&rometer 32| 32 | 32 32 - - 32| 32

L {Ball - 40 39 | - 30 - - 29 | -
Point o 76 - 71 38 - — - 39

[ EleGrometer 28| 28 | 28 28 - - 28 | 28

II.4 Ball =~ 33| 36 | - 29 - = 28 | -
LPoint ~- 72/ - |66 37 - - - {38
(Ele&rometer 25| 26 | 26 25 25 | 26 | 26

II.{Bal -~ 33/ 33|~ 28 ¢ repeated } 28 | 27 | -
LPoint -~ 46| — | 64 354 371 = |37
Ele&rometer 20| 20 | 20 20 - - 20 | 20

1V.{ sall - 21| 23 | = 24 - - 24 | =
LPoint - 50/ - | 60 26 - - - {27
{El;&romcter 16| 16 | 16 16 - - 16 | 16:

V. 4 Ball - 21 1§ | — 19 19 | —
Point - s5— |s3 21} alternately gl Y
FEleQrometer 13| 13 | 13 13 - - 13| 13

VI { Ball - 16 11 | - L - 15 | -
(Point ~ 44|/ - | 42 19 - - - |22
[Ele@rometer 10| 10 | 10 10 - - 10| 10

VII.yBall - 11 9| - 11 12 | -
Point =~ 38 - |37 19} alternately - |19

Becaufe the eletrometer in the experiments contained
in the third table made at Dr. HIGGINS’s with a rufty
2 iron
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iron chain ftood at 21 and 23, we repeated the experi-
ment at Mr, PARTINGTON’s with a brafs chain, and the
refult was as follows:

Ball and point oppofite: ' Apparatus

the Leyden phial, reverfed,
EleGtrometer - 21 23
Ball - - 24 25
Point - - 064 30

JAMES LIND.
TIBERIUS CAVALLO.
B. WILSON.

P.S.Having feen a method ufed by Mr.cavaLLO tore~
pair broken Leyden phials, foasto render them again ufe-
ful forexperiments,Iam glad of this opportunity tomake
it known, as it may be very acceptable to elericians.
Themethod is as follows. Whena coated phial is cracked,
either by a fpontaneous difcharge or by any other acci-
dent, Mr. cavaLLo removes the outfide coating from the
fratured part, and then makes it moderately hot, by
holding it to the flame of a candle; and whilft it re~
mains hot, he applies burning fealing wax to the part,
{o as to cover the frature entirely; taking care that the
thicknefs of the wax is rather more than the thicknefs of
the glafs. Laftly, he covers all the fealing wax, and alfo

6K2 part
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part of the furface of the glafs beyond it, with a compo-
fition made with four parts of bees wax, one of refin,
one of turpen;ine, and a very little oil of olives; which
compofition he fpreads upon a piece of oiled filk, and ap-
plies it in the manner of a plaifter. With this method I
have feen feveral phials fo effeCtually repaired, that,
though after bcing frequently charged, they were at laft
brokzn by a fpontaneoﬁ_s difcharge, yet the fracture was.
in a different part of theé glafs.
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